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BENZIMIDAZOLE-2-CARBAMATES FOR THE TREATMENT OF VIRAL INFECTIONS AND CANCER 

TECHNICAL FIELD 
This invention is a pharmaceutical composition that is effective in the 
treatment of HIV and other viral mfections and inhibits the growth of cancers and 
tumors ,n mammals, particularly in human and warm blooded animals The 
compos.t.on contains a benzimidazole derivative, the pharmaceutical* acceptable 
salts thereof or mixtures thereof with other viral and cancer treatments. 

BACKGROUND OF THE INVENTION 
HIV and other viral infections are one leading cause of death. HIV is a 
d.sease m wh.ch a virus is replicated in the body which attacks the body's immune 
system. The HIV virus is not easily destroyed nor is there a good mechanism for 
kecpmg the host cells from replicating the virus. Herpes Simplex is another viral 
mfecuon which is difficult, if not impossible, to cure. A method of treating these 
dtseases and other viral infections is highly desirable. Clearly a material which 
would target the HIV virus and inhibit viral replication is highly desirable 

Cancers are a leading cause of death in animals and humans. The exact 
cause of cancer is not known, but links between certain activities such as smoking or 
exposure to carcinogens and the incidence of certain types of cancers and tumors has 
been shown by a number of researchers. 

Many types of chemotherapeutic agents have been shown to be effective 
against cancers and tumor cells, but not all types of cancers and tumors respond to 
these agents. Unfortunately, many of these agents also destroy normal cells The 
exactmechanism for the action of these chemotherapeutic agents are not always 

Despite advances in the field of cancer treatment the leading therapies to date - 
are radiation ^ cnemotherapy Chemotherapeutic ^ ^ ^ 

fight cancers that are metastasized or ones that are particularly aggressive. Such 
cytocdal or cytostatic agents work best on cancers with large growth factors i e 
ones whose cells are rapidly dividing. To date, hormones, in particular estrogen' 
progesterone and testosterone, and some antibiotics produced by a variety of 
rmcrobes, alkylating agents, and anti-metabolites form the bulk of therapies available 
to oncologists. Ideally cytotoxic agents that have specificity for cancer and tumor 
cells wh.le not affecting normal cells would be extremely desirable. Unfortunately 
none have been found and instead agents which target especially rapidly dividing 
cells (both tumor and normal) have been used. 
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Clearly. ,he development of materials that would target "tumor cells due to 
some un.que specificity for them would be a breakthrough. Alternatively, materials 
that were ^cytotoxic to tumor cells while exerting mild effects on normal cells would 
be desirable. Therefore, it is an object of this invention to provide a pharmaceutical 
composite that is effective in inhibiting the growth of tumors and cancers in 
mammals with mild or no effects on normal cells. 

More specifically, i, is an object of this invention to provide an anti-cancer 
composite comprising a pharmaceutical carrier and a benzimidazole derivative 
defined herein along with a method for treating such cancers. 

These compositions are also effective against viruses and can be used to treat 
viral infections. Therefore it is another object of this invention to provide a method 
of treating viral infections such as HIV, influenza and rhinoviruses. 

These and other objects will become evident from the following detailed 
description of this inventions. 

A pharmaceutical composition for treatment of viral infections and cancer in 
mammals, and in particular, warm blooded animals and humans, comprising a 
pharmaceutical carrier and an effective amount of compound having the formula- 




wherein R is selected from the group consisting of H. carboxyl (-CO.H) hvdroxyl 
ammo or esters (-C0 2 lf) wherein R' is selected from the group constating of a.koxy 
haloalkyl alkenyl. and cycloalkyl wherein the alky, groups have from 1 - 8 carbons ' 
or CH 3 CH 2 (OCH 2 CH 2 ) n _ or CH 3 GH 2 GH 2 (OCH 2 CH ? CH 7 ) n -or(CH3),CH- 




O 

and(OCH(CH 3 )CH 2 )„— wherein n is from 1-3 or the pharmaceutical^ acceptable 
inorganic or organic acid salts thereof, or mixtures thereof. The preferred alkyl 
groups are straight chain. Preferably the halogen is substituted on the terminal 
carbon, and the halogen is chlorine. The preferred cycloalkvl groups are those 
having 3-6 carbon atoms. The cycloalkyl groups also include those which are 
substituted on an alkyl chain, 2-cycIopropylethyl.cyclopropylmethyl, 2-cyclopropvl 



WO 98/51304 



PCT/US97/2I565 





and 




These compositions can be used to inhibit the growth of cancers and other 
tumors m humans or animals by administration of an effective amount either orally, 
rectally, top.cally or parenteral^, intravenously or by injection into the tumor 

DETAILED DESCRIPTION OF THE INVENTION 
A - Definitions: 

As used herein, the term "comprising" means various components can be 
conjomtly employed in the pharmaceutical composition of this invention. 
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Acco rdinglv , the terms .. consjs tjng essen . aiiy of , 
in the term comprising. 

AS USCd herein - a "pharmaceutically acceptable" component is one that is 
unable for use with humans and/or animals without undue adverse side effects 

i^nr ~ - , a,,ergic ~ — - ■ — 

As used herein, the term "safe and-effectiyc amount" refers to the quantity of 

a component which IS sufficient to yield a desired therapeutic response without 

undue adverse s.de effects (such as toxicity, irritation, or allergic response) 

commensurate with a reasonable benefit/risk ratio when used in the manner of this 

uwenncn. The specific "safe and effective amount" wil,, obviously, vary with such 

factors as the particular condition being treated, the physical condition of the patient 

the type of mamma, being treated, the duration of the treatment, the nature of 
conc Urrent therapy (jf MyJt Md (he specific fonnuia . ons £mpioved ^ d ^ 

ot the compounds or its derivatives. 

As used herein, a "pharmaceutical addition salts" is salt of the anti-cancer 
compound wnh an organic or inorganic acid. These preferred acid addition salts are 
chlondes, bromides, sulfates, nitrates, phosphates, sulfonates, formates, tartrates 
maleates, malates. citrates, benzoates, salicylates, ascorbates. and the like 

As used herein, a "pharmaceutical carrier" is a pharmaceutical^ acceptable 
solvent, suspending agent or vehicle for delivering the anti-cancer agent to the 
antmal or human. The carrier may be liquid or solid and is selected with the planned 
manner of administration in mind. 

As used herein, "cancer" refers to all types of cancers or neoolasm or 
mahgnant rumors found in mammals, including leukemia. 

As used herein, the "anti-cancer compounds" are benzimidazole derivatives 
and then- salts. The exact benzimidazoles derivatives are described in detail below ' 

As used herein "chemotherapeutic agents" includes DNA-interactive Mjents 
Annmetabolites, Tubulin-Interactive Agents. Hormonal agents and others, such as ' 
Asparaginase or hydroxyurea. 

As used herein, "viruses" includes viruses which cause diseases (viral 
mfecnon) m man and other warm blooded animals such as HIV virus, herpes 
influenza and rhinoviruses. ' 

As used herein "potentiators" are materials such as triprolidine and its cis- 
•somer and procodazole which are used in combination with the chemotherapeutic 
agents and herbicidal or fungicidal agents. 
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As used herein "significantly reduce" means to reduce tHe mass of the tumor 
y stomHcant amount. This will usually be to less than 50% of its original mas, and 
preferably to reduce the mass to non-detectable amounts 
B. THE ANTI-CANCER AND ANTI-VIRAL COMPOUNDS 




wherem R , s se.ected from the group consisting of H, carboxy. (-CO->H), hydroxy! 

Z:i°\ T ( ; C02R } wherein R ' is se,ec,cd from the ^ of Z ; 

o CH CH S ^ CyC, ° alkyI WhCrein ,he ^ W from , 8 carbons 
(OCH(CH 3 )CH 2 ) n - wherem n is from ] -3 and the phamacuetically acceptable 
organtc or inorganic addition salts thereof. The preferred alky, groups axe straight 
chatn. Preferably the halogen is substicuted on the ten.ina. carbon, L the ha n 
, c lorme. The preferred cyc,oa, K y, groups are those having 3-6 carbon atoms The 
eve oa, ky] groups also include those which ^ subs tjtmed ^ m cha _ n ^, 

oT'T? y,e i thy, ; CyC,0pr °P- V,meth - v1 ' 2-cycIopmpylpnwl or I-cydopropyl^opy, 
or cyclohexylmethy.. Preferred compounds are those having the fonnu.as 




and 




and 
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C. HIV DRUGS 

HIV is treated with two genera, ciasses of drugs, reverse transcriptase 
mh>bnors and protease inhibitors. AZT is widely used to treat acute HIV The 

the AZT ° f 3CU,e HIV - ^ d ° interferC ^ --itv of 

n n ?u Cr u HIV " ,d agenK C3n be USed in ""junction with the therapy 

Please in ,, ^ dfUgs ^ be ^ ^ P and 

the herbicidal or fungicidal agents. 

»• CHEMOTHERAPEUTIC AGENTS 

aaents W ^ hCrbiCideS ™ * administ -d with chemotherapeutic 

agents. Th 1S can be ,n sequence, where the chemotherapeutic agent is used to debuik 

materials can be administered together. 

Aeent ^ ChCni0 u therapeUtic a * ents are g^erally grouped as DNA-interactive 
Agen^ Ant.metabo.ites, TubuHn-Interactive Agents, Hormona. agents and others 
such as Asparagmase or hydroxyurea. Each of the groups of chemotherapeutic 
agents can be further divided by type of activity or compound The 
chemotherapeutic agents used in the sequentia. method in combination herbicida. or 
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fungicidal agen.s s primarily include members of the DNA-interactive Aoents 
Anfmctaboli.es, Tubulin-Imeractive Agents groups. For a detailed discission of the 
chemo.herapeuuc agents and their method ofadminis.ration. sec Dorr et al Cancer 
Chemo.herapy Handbook, 2d edition, pages 1 5-34. Appleton & Lange (Connecticut. 
1994) herein incorporated by reference. 

In order to reduce the mass of the tumor or stop the growth of the cancer 
cells, the chemotherapeutic agent must prevent the cells from replicating and also 
must mterfere with the cell's ability to maintain itself. The agents which do this are 
primarily the DNA-interactive agents such as Cisplatin. and tubulin interactive 
agents. 

DNA-interactive Agents include the alkylating agents, e.g. Cisplatin, 
Cyclophosphamide. Altretamine; the DNA strand-breakage aeents. such as' 
Bleomycin; the intercalating topoisomerase II inhibitors, e.g., Dactinomycin and 
Doxorub.cn); the nonintercalating topoisomerase II inhibitors such as. Etoposide 
and Teniposide; and the DNA minor groove binder Plcamydin. 

The alkylating agents form covalent chemical adducts with cellular DNA 
RNA. and protein molecules and with smaller amino acids, glutathione and similar 
chemicals. Generally, these alkylating agents react with a nucleophiiic atom in a 
cellular constituent, such as an amino, carboxyl. phosphate, sulfhydryl group in 
nucle,c acids, proteins, amino acids, or glutathione. The mechanism and the role of 
these alkylating agents in cancer therapy is not well understood. Typical alkvlating 
agents include: 

Nitrogen mustards, such as Chlorambucil, Cyclophosphamide, Isofamide, 
Mechlorethamine, Melphalan, Uracil mustard; 

aziridines such as Thiotepa; 

methanesulfonate esters such as Busuifan; 

nitroso ureas, such as Carmustine, Lomustine, Streptozocin; 

platinum complexes, such as Cisplatin, Carboplatin; 

bioreductive alkylator, such as Mitomycin, and Procarbazine, Dacarbazine 
and Altretamine; 

DNA strand breaking agents include Bleomycin; 
DNA topoisomerase II inhibitors include the following: 

Intercaiators, such as Amsacrine, Dactinomycin, Daunorubicin, 
Doxorubicin. Idarubicin, and Mitoxantrone; 

nonintercaiators, such as Etoposide and Teniposide. 
The DNA minor groove binder is Plicamycin. 
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The ant.metabolites interfere with the production of nucleic acids bv one or 
the other of two major mechanisms. Some of the drugs inhibit production of the 
deoxynbonucleoside triphosphates that are the immediate precursors for DK\ 
synthes.5. thus inhibiting DNA replication. Some of the compounds are sufficiently 
!.ke purines or pyrimidines to be able to substitute for them in the anabolic 
nucleot.de pathways. These analogs can then be substituted into the DNA and RNA 
•nstead of their normal counterparts. The antimetabolites useful herein include- 
folate antagonists such as Methotrexate and trimetrexate 
pyrimidine antagonists, such as Fluorouracil, Fluorodeoxyuridine, CB3717 
Azacytidine, Cytarabine, and Floxuridine 

purine antagonists include Mercaptopurine, 6-Thicguanine, Fludarabine 
Pentostatin; 

sugar modified analogs include Cyctrabine. Fludarabine; 

ribonucleotide reductase inhibitors include hydroxyurea.' 

Tubulin Interactive agents act by binding to specific sites on tubulin a 
protein that polymerizes to form cellular microtubules. Microtubules are critical cell 
structure units. When the interactive agents bind on the protein, the cell can not 
form microtubules Tubulin Interactive agents include Vincristine and Vinblastine 
both alkaloids and Paclitaxel. 

Adrenal corticosteroids are derived from natural adrenal Cortisol or 
hydrocortisone. They are used because of their ami inflammatory benefits as well as 
the ability of some to inhibit mitotic divisions and to halt DNA synthesis These 
compounds include, Prednisone, Dexamethasone, Methylprednisolone, and 
Prednisolone. 

Hydroxyurea appears to act primarily through inhibition of the enzvme 
ribonucleotide reductase. 

Asparagenase is an enzyme which converts asparagine to nonfunctional 
aspartic acid and thus blocks protein synthesis in the tumor. 

The hormonal agents and leutinizing hormones are not usually used to 
substantially reduce the tumor mass. However, they can be used in conjunction with 
the chemotherapeutic agents or the herbicidal or fungicidal agents s. 

Hormonal blocking agents are also useful in the treatment of cancers and 
tumors. They are used in hormonally susceptible tumors and are usually derived 
from natural sources. These include: 

estrogens, conjugated estrogens and Ethinyl Estradiol and Diethvlstilbesterol, 
Chlorotrianisene and Idenestrol; 
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progestins such as Hydroxyprogesteronc caproate. Medroxvproccsieronc, and 
Megestroi; 

androgens such as testosterone, testosterone propionate; fluoxymesterone. 
methyltestosterone; 

Leutinizing hormone releasing hormone agents or gonadotropin-releasing 
hormone antagonists are used primarily the treatment of prostate cancer These 
include leuprolide acetate and goserelin acetate. They prevent the biosynthesis of 
steroids in the testes. 

Antihormonal antigens include: 
antiestrogenic agents such as Tamosifen, 
antiandrogen agents such as Flutamide ; and 
antiadrenal agents such as Mitotane and Aminoglutethimide 
E. POTENTIATORS 

The "potentiators" can be any material which improves or increases the 
efficacy of the pharmaceutical composition and/or act on the immune system One 
such potentiator is triprolidine and its cis-isomer which are used in combination with 
the chemotherapeutic agents and the fungicide or herbicide. Triprolidine is 
described in US 5,1 14,95 1 (1992). Another potentiator is procodazole 1H- 
Benzim.dazole-2-propanoic acid; [0-(2-benzimidazole) propionic acid- 
carboxyethyDbenzimidazole; propazol) Procodazole is a non-specific active 
■mmunoprotective agent against viral and bacterial infections and can be used with 
the compositions claimed herein. 

The potentiators can improve the efficacy of the herbicidal or funeicidal 
compounds and can be used in a safe and effective amount. These combinations can 
be administered to the patient or animal by oral, rectal, topical or parenteral 
administration. 

Antioxidant vitamins such as ascorbic acid, beta-carotene, vitamin A and - 
v.tam.n E can be administered with the compositions of this invention 
F. DOSAGE 

Any suitable dosage may be given in the method of the invention. The type 
of compound and the carrier and the amount will vary widely dependine on the 
species of the warm blooded animal or human, body weight and tumor being 
treated. Generally a dosage of as little as about 2 milligrams (mg) per kilosram (kg) 
of body we,ght and to as much as about 4000 mg per kg of body weight is" suitable 
Preferably from 15 mg to as much as about 1500 mg/kg of bodv weight is used For 
the chemotherapeutic agents, a lower dosage may be appropriate, i.e., from about 
0-01 mg/kg of body weight to about 400 mg/kg body weight, although amounts up to 
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1 500 mg/kg can be used. Any suitable dosage can be given in the method of the 
mvennon for treating HIV. The type of compounds and the carriers and the amount 
w, , vary w.de.y depending on the species of the warm blooded animal or human 
body weight. The range and ratio of the fungicidal or herbicida! agents and their 
derivatives and the HIV treating agen, used will depend on the type of a.-ent 
Generally, for the herbicida. or fungicidal agents and their derivatives a dosa C e of as 

K r.n° Ut 2 milH8ramS (mg> ki, ° gram (kg) ° f b0d - V ^ «° - much as 
about 4000 mg pe rkg of body weight is suitab , e Higher dosages, up to 6000 m-Vkg 

can also be used. Preferably from ,5 mg to as high a level as about 3000 m g /k = g of 
body weight is used for the herbicida. or fungicidal agents. Generally. ,he dosage in 
man ,s lower than for small warm blooded mammals such as mice. A dosage^nit 
may ccmpnse a single compound or mixtures thereof with other compounds or other 
cancer inhibiting compounds. For the HIV agents from about 0.0. mg/kg to as much 
as 1500 mg/k g can be used. Generally, the dosage in man is lower than for small 
warm blooded mammals such as mice. A dosage unit may comprise a sinele 
compound or mixtures thereof with other compounds or other cancer inhibiting 
compounds. The dosage unit can also comprise diluents, extenders, carriers and the 
hke. The unit may be in solid or gel form such as pills, tablets, capsules and the like 
or in liquid form suitable for oral, rectal, topical, intravenous injection or parenteral 
administration or injection into or around the tumor. 
G. DOSAGE DELIVERY FORMS 

The anti-cancer compounds are typically mixed with a pharmaceutical^ 
acceptable carrier. This carrier can be a solid or liquid and the tvpe is cenerally 
chosen based on the type of administration being used. The active agent can be 
coadmmistered in theTorm of a tablet or capsule, as an agglomerated powder or in a 
liquid form. Examples of suitable solid carriers include lactose, sucrose, gelatin and 
agar. Capsule or tablets can be easily formulated and can be made easy to swallow 
or chew; other solid forms include granules, and bulk powders. Tablets may contain 
suitable binders, lubricants, diluents, disintegrating agents, coloring agents, flavoring 
agents, .flow-.nducing agents, and melting agents. Examples of suitable liquid 
dosage forms include solutions or suspensions in water, pharmaceutical^ acceptable 
fats and oils, alcohols or other organic solvents, including esters, emulsions, syrups 
or ehxirs, suspensions, solutions and/or suspensions reconstituted from non- 
effervescent granules and effervescent preparations reconstituted from effervescent 
granules. Such liquid dosage forms may contain, for example, suitable solvents 
preservatives, emulsifying agents, suspending agents, diluents, sweeteners' 
thickeners, and melting agents. Oral dosage forms optionally contain flavorants and 
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coloring agents. Parenteral and intravenous forms would also include minerals and 
other ma.eri.ls to make then, compatible -with the type objection or delivery 

system chosen. y 

Specific examples of pharmaceutical acceptable carriers and excipients that 
rnay be .sed to formulate or, dosa g e forms of the present invention are described 
US. Pat. No .903.297 to Robert, issued Sept. 2, .975. Techniques and 
composu ons for making dosage forms useful in the present invention are described 
, he onowmg references: TJfeP^, Chapters 9 and 10 (BanKer & 

ZT^Z * L ; £bemian Ct ^Do^o^b^ 
(1981), and Ansel, Imio^o^^ 

H. METHOD OF TREATMENT 

The method of treatment can be any suitable method which is effective in the 
treatment of the particular virus, cancer or tumor type that is being treated 
Treatm ent may be or,, rectal, topical, parenter, or intravenous admtnistration or by 
nj -on ,„to the tumor and the like. The method of applying or administering an 
ef&cnve amount also varies depending on the tumor or virus being treated. It is 

l e ri that f p r: terai * ^ s**™*^. or 

appl .canon of the ben.miadzo.e derivatives formulated with an appropriate earner " 
Addtnon, antt-vral materia.s can be used along with the benzimidazoles 
env atlves , weJ) u additiona , cancer inhib .. ng compound(s) ^ ^ 

the cancer treatments. Diluents can be used to facilitate application or 
admmtstnttion is the preferred method of administering the compounds .0 warm 
blooded animals. 

For the treatment of viral infections, the benzimidazole derivative is 
admtntstered in doses for 7 to about 21 days or .onger if needed to inhibit the erowth 
ortokUlthevtn,, In the case of chronic infection, these agents may need to'be 
given for extended periods of time, up to years. 

For the treatment of acute viral infections or HIV. the benzimidazole 
HIvThT b l adminiS,ered 3fter - ™ <™-"t or in conjunction with other 

w I theHIV ^.^"^^d^™*^^* 

whtch the HIV vtrus ts first reduced in the body and then the benzimidazole 

denvattve ,s administered to keep the virus from continuing ,0 replicate AZT 
therapy can be continued during the treatment with the benzimidazole derivatives 
reatment. If the disease is in the early stages, the benzimidazole derivatives can be 
admm.stered to keep the virus from replicating or growine and thus slow the 

progress of the disease. 
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In cancer treatments, preferably, the benzimidazole derivative is administered 
first to significantly reduce the size of the cancer or tumor mass. Usually this will 
take 3 to about 14 days. The reduction in the tumor or level of cancer cells wi„ be t0 
less , an 50% of the original ,evel. Radiation therapy may be used in conjunction 
with benzimidazole derivatives agent treatment. 

Once the tumor has been reduced, the benzimidazole derivative is 
admrntstered. Because of the relative safety of this material, it can be administered 
for from 1 4 days to 365 days as needed to maintain its effectiveness in reducing the 
regrowth of the cancer. 

The following examples are illustrative and are not meant to be limitine to 

the invention. 

Example 1 

Each of the following compounds was tested for solubility, growth inhibition in a 

aSSay against B 16 Murine Melanoma and HT29, reported as IC 50 (uM) 
tubulin polymerization inhibition and indirect binding with calf thymus DN* using a 
Methyl Green displacement. The following results were achieved: 
Compound Tested: 




Estimated logP solubility 1 .46 ±0.60 
Growth Inhibitory Cell Line 

Activity (MTT Assay) 



B16 (Murine Melanoma 
HT29 (Human Colon 
Carcinoma) 



IC 50 (mM) 

4.925 
3.297 



Compound tested: 




Estimated logP solubility 
Growth Inhibitory 
Activity (MTT Assay) 



O 

1.99 ±0.89 
Cell Line 



IC 50 ("M) 



B 1 6 (Murine Melanoma 0.0844 
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HT29 (Human Colon 
Carcinoma) 



0.266 



Compound tested: 




Estimated logP solubility 
Growth Inhibitory 
Activity (MTT Assay) 



Compound Tested: 



2.93 ±0.86 
Cell Line 

B 16 (Murine Melanoma 
HT29 (Human Colon 
Carcinoma) 




Estimated IogP solubility 
Growth Inhibitory 
Activity (MTT Assay) 



Compound Tested: 



2.72 ±0.86 
Cell Line 

B16 (Murine Melanoma 
HT29 (Human Colon 
Carcinoma) 



IC 5 o(mM) 

0.112 
0.102 



IC 5 0(mM) 

0.0440 
0.00786 




Estimated IogP solubility 
Growth Inhibitory 
Activity (MTT Assay) 



O 

5.54 ±0.87 
Ceil Line 



IC50G1M) 



B 1 6 (Murine Melanoma 0.0769 
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Compound Tested: 





IC 50 (^M) 



Estimated logP solubility 4.6I±0.86 
Growth Inhibitory Cell Line 

Activity (MTT Assay) 

B 1 6 (Murine Melanoma 0.0046 

Compound Tested: 



IC 5 0(HM) 



Estimated logP solubility 2.69±0.85 
Growth Inhibitory Cell Line 

Activity (MTT Assay) 

B 1 6 (Murine Melanoma 0.062 1 

Compound Tested: 
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Claims : 

1. A pharmaceutical composition for treating cancers, tumors or viral 
infections comprising a safe and effective amount of a benzimidazole derivative 
having the formula: 



wherein R is selected from the group consisting of H, carboxyl (-CO2H), 
hydroxyl, amino or esters (-CO2R) wherein R* is selected from the group 
consisting of alkoxy, haloalkyl, alkenyl, and cycloalkyl wherein the alkyl groups 
have from 1 - 8 carbons or CH3CH2(OCH2CH2) n — or 

CH 3 CH2CH2(OCH2CH 2 CH2) n — or (CH 3 )2CH-(OCH(CH3)CH 2 ) n — wherein n 
is from 1-3, or the pharmaceutical^ effective organic or inorganic salts thereof, or 
mixtures thereof. 

2. A pharmaceutical composition according to Claim 1 comprising a 
pharmaceutical^ acceptable carrier and a safe and effective amount of a 
benzimidazole derivative. 

3. A pharmaceutical composition according to Claim 2 wherein said 
benzimidazole derivative has the formula: 




4. A pharmaceutical composition according to Claim 2 wherein said 
benzimidazole derivative is 
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5. A pharmaceutical composition according to Claim 2 wherein said 
benzimidazole derivative is 




6. A pharmaceutical composition according to Claim 2 wherein said 
benzimidazole derivative is 




7. A pharmaceutical composition according to Claim 2 wherein said 
benzimidazole derivative is 




6 



8. A pharmaceutical composition according to Claim 2 wherein said 
benzimidazole derivative is 




6 
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9. A pharmaceutical composition according to Claim 1,2,3,4,5,6,7 or 8 
wherein said pharmaceutical acceptable acid addition salts are selected from the 
group consisting of chlorides, bromides, sulfates, nitrates, phosphates, sulfonates, 
formates, tartrates, maleates, malates, citrates, benzoates, salicylates, ascorbates 
and mixtures thereof. 

10. A method of treating viral infections in warm blooded mammals 
comprising administering a safe and effective amount of pharmaceutical 
composition according to claims 1,2,3,4,5,6,7,8 or 9. 

11 . A method for treating cancers or tumors comprising administering a safe 
and effective amount of a pharmaceutical composition according to claims 
1,2,3,4,5,6,7,8 or 9. 

12. A method according to Claim 1 1 wherein a chemotherapeutic agent is 
administered with the pharmaceutical composition. 
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